ABSTRACT: There is no practical and exact way of telling the sex of the striped bass, Roccus saxatills (Walbaum), from external characteristics since this species does not exhibit sexual dimorphism, except when they are running ripe. A method of gonadal biopsy is described here whereby a tissue specimen of the gonad is obtained from a live fish for sex determination. A pair of serrated alligator-jawed forceps is used as the tool for obtaining the gonadal tissue via the sterile urogenital tract.
Introduction
There is need of a reliable method of determining the sex of live striped bass, Roccus saxatilis (Walbaum), when they are tagged for migratory studies during times when the fish is not running ripe.
Merriman (1941) stated that "no valid way has been found to determine sex of striped bass by use of external features. The gonads must be inspected." Mansueti (1961) showed that during winter and spring in the Chesapeake Bay area, sexually mature individuals can be identified from external morphology. He used a field method of "gentle manual expression of ripe ova or accidental extrusion of unripe eggs" to identify ripe or nearly ripe females. These females would have been age IV or older fish (Vladykov and Wallace, 1952) . At the time of year Mansueti reported upon, the age II or older males were also either running ripe or nearly so, hence these males were easily identified. Mansueti checked and verified by autopsy a total of 60 fish; 18 were running ripe males and 42 were classified as "females and unknown sex" on the basis of the fish having % greatly enlarged abdomen and a deep profile of the anterior trunk." Of these 42, 4 were found to be non-running ripe males. It is to be noted that he worked at a time iust prior to spawning. Probably a larger percentage of mixed sexes would have been experienced at other times of the year when the fish abdomen is not greatly enlarged by well-developed gonads. He did point out, as Raney (1952) and Sykes (1.958) indicared, that "sexing of live striped bass, other than ripe males, is extremely difficult." Sykes (1958) reported a technique of striped bass gonadal necropsy for use in determining population sex ratios. He sampled large numbers of dead striped bass in fish houses, and stated that identification of the 5% formalin preserved gonadal tis-sue was not difficult "since the glandular oocytes in ovarian tissues are readily distinguishable from fine textured spermatocytes." He used the same serrated alligatorjawed forceps and the highly septic route through the vent and the lower intestinal tract to obtain the gonad tissue sample. It is reasonable to believe that this route would be undesirable in the live fish because it would cause an infection by lower intestinal tract bacteria.
This study was conducted to evaluate a technique of gonadal biopsy of striped bass for ultimate use in the field concomitant with tagging studies. The route described herein is via urogenital pore and urinary bladder; it is aseptic, self-closing, and affords a direct approach to the gonads of both sexes. It can be applied to fish as small as 10 inches fork length.
This work was carried out under the initial guidance of the late Dr. R. J. Mansueti. Those who also gave willing aid at various phases were: C. M. Frisbie, Dr. F. J. Schwartz, Captain M. O'Berry, all of this Laboratory; R. Bonner, U. S. Fish and Wildlife Service, B. C. F., Beaufort, N. C.; and G. E. Lindamood, Computer Science Center, University of Maryland, College Park, Malsdand. Special thanks go to Captains Crouch, Rock Hall, Md., and Phillips, Breezy Pt., Md., and their crews, for friendly cooperation during the procurement of live fish.
Materials and Methods
The forceps 2 used measured 70 mm snout length and 3 mm greatest snout diameter. These are the same type of serrated alligator-jawed forceps as used by Wales (1962) for sampling stomach contents in trout.
Two series of tank experiments were conducted. The first series of 30 live specimens was taken from Chesapeake Bay by drift gill nets from 80 to 100 foot depths in February. These ranged from 14 to 17 inches fork lengTth. The second series of 30 was taken from a pound net in the Bay in 10 to 20-foot depths in May. These fish were 10 to 15 inches F.L.
Two aquaria with running estuarine water were used. These have glass walls and concrete bottoms. For these experiments the walls were covered with black paper. The water volume was maintained at 270 gallons in each with an input flow of 1 to 3 gallons per minute.
After the fish had been kept in the tanks for 7 days (the February series) and 17 days (the May series), the fish in each series were divided arbitrarily into two equal groups of 15, one group per tank. As fish of each tank were dipped out, the first 5 were tagged and biopsied and the second 5, tagged. The remaining 5 were left as controls. Tagging and biopsy were done after the fish were (1) calmed by covering their eyes, (2) weighed, (3) measured, and (4) scale sampled. The tags used were nylon-streamer tags and were applied under the second dorsal (Lewis 1961; Mansueti 1961) .
Biopsy was performed immediately after tagging while the fish was lying on its right side on the measuring board with its eyes completely covered. The operator manipulated the forceps with his right hand. His left hand aided a second man in holding the fish in such a way as to have the operator's left index finger located on the abdomen over the caudal pole of the left gonad of the fish. After firmly and gently passing the snout of the forceps through the urogenital pore (smaller pore caudal to vent) and the urogenital duct to the urinary bladder, the forceps point was turned slightly towards the head of the fish and the anterior wall of the urinary bladder was punctured. The snout position was checked by palpation with the operator's left index finger. Then the caudal pole of the nearby left gonad was punctured and a tissue specimen was excised by opening, rotating the forceps' snout one-quarter turn, and then closing the forceps' jaws. A second check of proper positioning was possible by the feel of a slight resisting "tug" caused by the mesenterically suspended gonad. The forceps were gently withdrawn. A visual check of the tissue specimen be-
